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(57) Abstract: 



PROBLEM TO BE SOLVED: To obtain a functionalized 
polyphenylene ether with good balance between color 
tone, appearance, heat resistance and mechanical 
properties, free from any problems in terms of equipment 
and energy by reaction at a specified temperature of a 
mixture prepared by adding functionalizing compound(s) 
to a polyphenylene ether composed of a specific 
structural unit 

SOLUTION: This functionalized polyphenylene ether is 
obtained by reaction of a mixture which Is prepared by 
incorporating (A) 100 pts.wt. of a polyphenylene ether 
composed of a structural unit of the formula (R1 and R4 
are each H, a halogen, or the like; R2 and R3 are each 
H, a primary lower alkyi, or the like) with (B) 
0.01-10.0 pts.wt. of at least one functionalizing 
compound having in the molecular structure at least one 
C=C double bond or triple bond and at least one 
carboxyl, an oxidized acyl, imino, imido, hydroxyl or 
glyddyl group, wherein the reaction is conducted at a 
temperature between room temperature and the melting 
point of the component A which is a powdery product 
obtained through precipitation from its solution and has 
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v>¥«<^)*?^»: (J -4-1) Sr#5o 

[0 0 6 21 mt&m 5 

7i=:U>-:3^— X/l' (A- 1) 1 O 0 g ffftg^L^b 
(B-1) 2gS:fflVN. mS^Jl tl^«<??t*f^-e. 

B«l^{-, mm^Oi^ (A-l) . (B-1) f*. 
^'n. 0. Ig.RtJ. 0. 0 5g-Cfc5o 
[0 0 6 31 ^^Ufc;^-— h^'U'-P^Sr2 1 S-Cj;::®;^ 
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l*95g!fe (C-5-1) Sri 0 0. 0 g#So [^l^*^ (C 
-5-1) <?3 5*>«>5 0g*»6). i:l^fi6<^»f^ 
i5E}^!»»l (D-5-1) , iilJftl (E-5-1) . 
(F-5-1) 4 9. 3g, RXJ^. (G 

-5-1) sr^So mmi (E-5-1) > Rxf. mm 

2 (G-5-1) ttSttBfk^k-a-'fe (B-i) 

tt. ^n^n. 0. 3 gS-o^o g-cfcSo 

[0 0 6 41 Hife^sj 1 i:P^wS^f^-C% $£jft!tS) i 
(F-5-1) J; "9. ^^/VA (1-5-1) Sr»So 
10 <I-5-l) (;i*f-r5?5S^1-^*aiS-ef4. 1 7 90 c 

-5-1) Sr#5o 
I 0 0 6 5 1 |^li£0>J 6 

*fy 5^/1^ (A- 1) 1 0 0 g t'&tg'ft'ft; 

-g-ii) (B-1) 2gS^fflv^, ^Jfi^n i: Pm<^*feft-c% 

e«l^{-, (A-l) . (B-1) f*. ^tl 

20 -ett. 0. i7e^Rx^. 0. o 5 g-e*)5)o ^Wbfc 
^„ h ^ V— T'^ 2 2 5 "Cicia^ Ufc;r-r/w^;^ 

(C-6-1) ^99. Og^-So rt^!^ (C-6- 

1) (Doh(05 0 g^^h. mmmi tmm(Dmip-o. ^ 

(D-6-1) . mmi (E-6-1) . 

1 (F-6-1) 49. 5g.S.TJ5, «JR2 (G-6- 

1) 

[0 0 6 61 as^ 1 (E-6-1 ) , Rxj^. mm 2 (g 

-6-1) 'p\^^^in^-smitit^<l^ (B-1) ^ 

30 tv^tv, 0. 1 gSU^O gT?fe5o HJ-> ^lfe«S|ltl^ 

«w^f^T-. «;ji!i|^i (F-6-1) J;<9. :7H'/ui. 

(1-6-1) S:#-5o (I -6-1) (c^f-rs*^^ 
3taiJ^-Ci4. 1 7 90cm-'{^. sK y Vi^^i— 7^ 

tv^iVMpffii^tfiicJ^fls: (J -6-1) Sr#5o 
[0 0 6 71 it«!{0*l 1 

jj^y (A- 1) 1 0 0 g fg-ti^k-ft 

(B-1) 2g^fflv^. *life^J 1 i: P«»S{t-r% 
40 aUB^Lfc;*— h^'V-T'ft-^tr-rSo j«JE-S* 
SI^NfJ::. (A-l) , (B-l) tt. -^rti, 

•etv, 0. Ig, &t;5, 0. 0 5g-Cfc5o ^^Lfc;^ 
— hi? i^-y^ 2 6 0'C(;i^teLfc;*-^/V/^:^tc:AH. 
5:»-^Si:5L-. (c-7-2) 4:»5o t^^i^ 

(C-7-2) tt. :^-h^U'>-:/rtJ::f+^L, 8t<?W 

[0 0 6 8] rt^ife (c-7-2) *><^5 0 g;5^ 

mmmi tmm(7)mi¥X'. ijfcj^i^i (d-7- 

2) . mmi (E-7-2) , tejstii (F-7-2) 

50 4 9. 6 g, XV, ffiJK2 (G-7-1) S:#5o iliJK 
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1 (E-7-1) . RXI. (G-7-1) ^{Z^ 

^ti^tmitit^^ (B"l) tt. ^tu^ix. 0. 2g 

&tj5ogT?foSo Mi-. mmmitmm<omi^^. 

/vi^ (1-7-2) Sr#^o (1-7-2) \z,Mir^m 
i^^ytWl^-Vi-iis 1 7 9 0 c m-^tC, /Ky :7ic^U>-ai 

(0-7-2) ^rW-So 

[00 6 9] ^mm 2 

xKy:7:c::ii/:/rii-T-/v (A-1) 5 k g tWtfe^b^b'^ 

(B-1) 1 0 0 gS^^>'i/:3l/^^de^^-T^il'^L. 
y<wwaa?r3 4 0t:(;ii9:^LfO^/v-^— ttSSZ SK 

-2 5Sflwm^fflv^T}fta^iiMS:^^^o nhti^^ 

fflv^T*^1^55►5tSJ^**^6'r^ t . i 7 e o c m-»{r. 
fr. SWt^iS^feT% m&<Dm^i:^ 

[00 7 0] mMm 7 

if.^)y:^:=^^l^::^—y'?V (A- 1 ) 1 0 O g i -i-fig^fb^t 
(B-l) 0. 3g*fflV\ *Jfe^J 1 t l^«ICOl*f^ 

^^e«|B*{^. ^^{cW^ (A-1) . (B-l) fi. 

•^n-ett. 0. 1 g. si;^. 0.0 1 g-efc^o ^itb 
b ^ 2 0 0 ^icS^^e Lfc;^^ fV^^:^ \z.K 

1) ^100. 1 g#^o ^'mm (C-8-1) (DO^ 

-8-1) . mux (E-8-1) . mkmx (f-s 

-1) 4 9. 8g. my^. 48Jg2 (G-8-1) 

\0 0 1 \ (E-8-1) . my". Jtr«2 (G 

-8-1) 4»(^^*H6WtefWb^«^ (B-l) Ji. ^ 

0. 0 5JS.D^0 gX-fe^o Ml:::. ^ffi#iJl^lWf 

m(Dm^X\ :7^/UA (1-8-1) ^»6o (M~8 
- 1 ) \zM't^^^':f^%W^'^n.. 1 7 9 0 c mtC. 

W^\t.%h^fi:\^^WmMW- (J- 8-1) 
[00 7 2] tt:«Se«f9 3 

;Ky x/i- (A- 1 ) loogt^igfbfb 
(B-l) 0. osg^fflv^, %im^\\iim^(oW 

''&mwm\z. (A-1) . (B-l) 

fi. 0, 2g. 0. 0 1gT**>5o « 

i^Lfc:<^- 1^— >^Sr2 O OX.\zM'^\^fz'^^ ^^^^^ 
{;iAtt. 55>ratii:5U. ^<^^-^(Dp^Um (c-9 
-2) Sri 0 O g#5o 
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[00 7 3] rt^ife (C-9-2) (^9^<^50g^^ 
fe. SI«&fi«Ji irP«coJ*f^"e. 1 (D-9- 

2) . JUJKl (E-9-2) . ^mn\ (F-9-2) 
4 9. 7g. jS?R2 (G-9-1) ^#6o iiiJ^ 

1 (E-9-1) . &t/. il8JK2 (G-9-1) 
^ix.^'^mVcVC^m (B-l) -ttb-Ptt. 0. 0 6 
atJ^O g-Cfo-So Ml^i. ^JS^J 1 i: I^1^c7>a^ff T% 
/UM. (1-9-2) ^#^o (M-9-2) \:^M'r^^ 

^5>*ay:£Tf*. 1790c m-^c^^M*-^ i^-f >'®&s^ 
[0 0 7 4] mmm s 

;Ky :7:r:^wv:3i-^/u (a-i) 1 0 0 g ^ 'i'te^tft; 
(B-l) 9g^fflV\ IgJg^il 1 i: lsH^<^J*i^T% 

B^B#{-. ^^{cm^ (A-1) . (B-l) fi. ^fh 
^'tl. 0. 2g. RZf. 0. 8gr**>^o mm\^fc:t— 
y^S: 2 0 0'C(;:i^^bfc:^-r/W"<;^(c:Ati.. 5 

(C-iO-l) 

106. 5g#^o F^^^ (C-10-1) (D0h(D5 
20 0 g;a>?5. ^Jfe^yi <^f^1^<^^f^T% ?5fer^%l (D-1 

0-1) . mmi (E~i 0-1) . ^m^i (f-i 

0-1) 45. 7g. Rry. (G-10-1) ^ 

[0 0 7 5]ffia5l {E~l O-l) . RXI. 
(G-10-1) ^{Z^l^tl^'^mitit^m (B-l) 

fi. ^ti^ti. 4. OSTJOg-^fcSo Mfi::. ^l£0«i 

tmm(Dmi^x\ y^/i^M. (i-io-d ^#^0 

( I - 1 0 - 1 ) \z.nir^^f^^^%m'^x\i. 17 9 0 

(J - 1 0 - 1) ^n^o 

[0 0 7 6] Jte^ll 4 

jKy:7:i:^i/i/rc— -r/i- (A-1) 1 o 0 g <t'irtg<Wt: 

^^(B-i) l2g^fflv^, m:mmxtmm(r>m^ 
^^aifti^j-. ^^(^iffis (A-1) . (B-l) 

•frtb-^H. 0. 5g. XTJ^. 2. 8gT*fcSo ^itbfc: 
h ^ 2 0 0 Lfc::^-!' /w-^;?^ (^A 

40 5^ra«t 5i-^o «*^<5^F^«ife (C-1 1-2) 

Sri 0 0. 5g#So a^^t-CfeSfc*. 5t9ttlb»m^ 

[0 0 7 7] rt^i^ (C-1 1-2) <D0h(Db 0 g,f>^ 

mmmx trnmcD^i^x. w^mx (d-i i- 
2) ^mmx (e-1 1-2) . mtmx (f-i i- 
2) 4 3. 7 g. Rxy^ mm2 (G- 11-1) 

is.mx (E-i 1-1) . Rv^. mm2 (g-i i 
-1) ^{c^^n^-smitit-^^ (B-l) iti^* 
tu. 5. 3&t5og-e&6o 5E{:i. MMmx tmm<om 

50 f^T. :7^/Wi^ (I - 1 1 -2) $:#So (I -11- 
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2) iz-M-r^mi^^^m^-r^i-i. 1790c m-s^. 

^fe-e. s^»me>4x*v^¥«!ytfi!tJ^«^ (J-l 1- 
2) Sr#6o 
10 0 7 81 Ulife^iJ 9 

jpy 73;— t'/w (a-1) 1 0 k g irWife^b^b 

(B - 1 ) 2 0 0 g ^^&mm±m^< k/^ k^-t -\' 

i^-Y'irs' hiaar4*ia«>f> 1 8 0'C*-ClB#Md»lt 

!^ (C-12-1) S:9. 85k g#5o 1*9^'^ (C- 
12-1) <?35*><?3 5 0 g/5^e>, **S^J1 tl^1t<©Sbf^ 
T\ )5fe?f^!^l (D-1 2-1) . igJlSl (E-1 2- 
1 ) , 1 (F-12-1) 49. 2g. RXJ^. , 

(G-12-1) Sr#5o 

[00 7 91 mm 1 (E - 1 2 - 1 ) . Ro^. mm 2 

(G-12-1) tptC-^Stl.^.'&m^l:^'^ (B-1) 

tt, -ttt-etv, o. 2s.Li«o g-cfcSo Mii. mmmi 
tmm(7:>mi^-^> y^f^j^ (1-12-1) &#Sc, 

(1-12-1) j;i*f-t-S*^5>7taiJ^t?tt. 1790 
(J - 1 2 - 1) ?:#-5o 

10 0 8 0] Hi-. F^^#) (C-1 2-1) WrtCOl k 

g . St/, (A- 1 ) ^ 1 k g . m'amM.if- y T 5 K 

6, 6<»Jig ru:^-^-1tf«gl 3 0 0 SJ 1. 6 kg. JlEfb 

77J 0. 4 k g^^>'V3^/^'5^-!^— -Cjl^Ux ^•^t' 
/I'fi.iS^a 4 0'C|i^;£Lfc!?:t/l'-^-ttt!!ZSK-2 
5S!ffttl«S:ffl''^Ti¥WiSi^SrfTV\ --sUiy h (P-1 
2-1) 

[0 0 8 11 WWfi£Ji^«^ffl»'^-C, -il^s/ h (P-1 2 
-1) ASTMja*&l*S^)t4r*tmflKJl^L. AST 

MMftH-t^-^T, §I§S^« (ASTM D-6 3 8 : 2 
a^C) , ?l5i58tW*tJ' (ASTM D-6 3 8: 2 3 
t) , r>(VvV (ys/^Wt) «S^^« (ASTM 
D-2 5 6 : 2 3*0 ^aiJ«-rS„ SH^Wife*, §I!S^ 
«tt, 6 IMP a, 5l3im»r#W4. 10 0%etJh, T 
-rv's'h (ys/^f+t) 140j/m-Cfc 

So 

[0 0 8 2] itgf fiSJ 5 

mfeCiJ 9 h Wm^. (A - 1 ) 2kg, ilt/> tefb^tt 

§!!3KyT5K6, 6<»flg rw:^-^-flJflgl 3 00 SJ 1. 
6kg, Ji,ft;^tl:®!*)^SB>^os/^=i/Ky-^- TiJ'^ 
XS'^'H1 0 7 7J 0. 4 k g S:-^>">3./W5: "C 
jS-^L, /<wwiaSSr3 4 0'C{c:i9:«Lfc!?3:/V'-^-— tt 
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iazsK-2 5Sifmm?rfflv^Tifmjs^^m\ -^^ 

h (P-9-2) *»So 
[0 0 8 3] ItWfifeJi^^^fflv^T, -sw-y S (P-9- 
2) ASTM«t&l*g^>i-«:#tWfiK?l^U, ASTM 

iSI&i-iJ6or, ^ISSa* (ASTM D-6 3 8: 2 3 
■C) , ^mWSi'mS- (ASTM D-6 3 8 : 2 3 

•c) , r^^/yv (y-y^ftt) m'sm.^ (astm 

D-2 5 6 : 2 3*C) ^ffl^-TSo a'J!£cOjigm, ?l3g§i 
^tt, 5 7MPa, ?l3SfiSE»f#W±, 5%, T-I'v's'h 
10 (/ y^-Mt) «f*^««, 2. 7J/'m-efo*o 
I 0 0 8 4 1 Hlg^aj 1 0 
/Ky x/l' (A- 1) 1 0 0 g t'B'ffifb'fb 

(B-3) 2g^ffiV\ ^Ji^J 1 t P1^»«f^-C, 

Bt^Btf-, ^^(ClttlS (A-1) , (B-3) tt, ^tV 
O. 2g, 0. 8gt?fcSo ^itbfc;*-— 

2 0 o°c(^5^:^Lfc;:r^/w<;=<.{-Ai^x 5 
^)-W«i:5b, /■?'>;}^-i^<©l*1^#l (c-1 3-1) Sr 
10 0. 5 g#5o 
20 [O 0 8 5] (C- 1 3 - 1) C05 t.<^5 0 gy4> 

e>> ll;te0iJ 1 t l^^f^^^-T', i5fe#i^l (D-13- 

1) . wm\ (E-i 3-1) , mmm\ (f-i 3- 

1) 4 8. 9 g, mi. wmi (G- 13-1) ^# 

5o atJ^l (E-l 3-1) , SI/, ig?^2 (G-l 3 
-1) tfiC^^tLStflgfWt-a-^^ (B-1) ^*V^ 
0. 5RtJ«0 gT?*)5o ^JfefiJiJl m^(r> 

«i$V>JtfeT', SW41.e>*V'S<'^¥«<^^Sfl^«^ (J-l 3 
-1) ^»So 
[0 0 8 61 ^%{^J1 1 

30 ^y r/w (A- 1) 1 0 0 g fi-tg^bft: 

-a-fe (B-4) 2gSrfflv>, -mmx tnm(ow{^-r: . 

HiJi^Jc:, ^^l-l^ms (A-1) , (B-4) «, ^tt 
■t'H. 0. 2g, mi. 0. 6g-efc5o mmvfc:^— 

^Rg^irpL, /-^e^y— ^^tort^!^ (c-1 4-1) ^ 

10 0. 2 g»5o 

[0 0 8 7] F^^!^ (c-1 4-1) W 51 *><^ 5 0 g 

^Jg^ili fcl^1«<?3Sf^-e, i^j^i^i (D-14- 

40 l),ig®l(E-14-l), ^mbl (F-1 4- 
1) 4 9. 2g, RXI. , mm2 (G-l 4-1) Sr^t 

5o itaei (E-i 4-1) , St/, ig?iS2 (G-l 4 

-1) 't^^:l•&*i^■5Wlg^b^t:^!fe (B-i) «, ^tt^* 

tu, 0. 4st/og-c?fc5o mmmi tmmK. mm<D 

«>5V^^tfe•t?, S!fe^al,P>i^)fcv^q^S^^^?g^^ (J-l 4 
-1) S:»2)„ 
[0 0 88] mS^iJ 1 2 

d<y p'ai^^U'^^^— x/v (A- 1) 1 0 0 g t 'e'ffifkifb 

(B-5) 2gS:fflV^, 1 t l^m<^«lfpT?, 
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E^^i;^. mmm^ (A-l) . (B-5) f^. itl 
i'ti^ 0. 6g. RXJ^s 0. 5gT**>6o ^mvrz:t— 
j.^ U—^^ 2 0 Ot:(C|9:^L^:«-></W^:^{-Atu. 5 
^mmt^L. y<^y-i^<0[^^^ (C-15-1) Sr 
10 0. 0 g^'So 

[0 0 8 9] rt^^ (C- 1 5-1) <D0^CO5 0 gt> 

mmmi ti^«<o«if^-c. m^^i (d-i 5- 

1) . mmi (E-i 5-1) . (F-i 5- 

1) 49. 2 g. RXJ^. . ?ta52 (G-l 5-1) 

-So Mii^l (E-l 5-1) . RXJ^. mm2 (G-l 5 

-1) (B-i) ^ix^^ 

tv. 0. 5SU^0gT*fc5o Ultfi^fli 

g^^v^^feT^ S#J^ia5:>i^?^^v^^tS^^tfi!cJ^^i*^ (J-1 5 

-1) ^n^o 
[0 0 9 01 mmm 1 3 

7}^y :7rj.:=^l/Vrn^X/l^ (A- 1) 5 O k g t 'fft^^bft 

(B-1) 2kg^. ip^^y vm^nw^^^^ 

L2 0 ot:*T*iB*PBl;e»^ttTJDflft^^o ^J'^^^y 

f)^2 0 O'^CtclPJiiLfcfl. 1 S^J-r^mMLfc^. ?^7K?r 

[0 0 9 1] ^^9^ (C- 1 6-1) (7>9^<^5 0 g;6^ 

%mmi tmm(Dm^x-^ m^mi (d-i e- 
1) . mmi (E-i 6-1) . m.moi (f-i a- 
1) 4 9. 0 g. iscj. «JK2 (G-i 6-1) 
5o mm 1 (E - 1 6 - 1 ) . mi. mm 2 (o - 1 6 
-1) ^\z.^i^n^'nmmt^m (B-i) 
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♦ n. o. s&u^og-tffc^o nmmitmm^. mm(D 
g^^v^|^fe-e. s«j^*ae>ix/j^v>5p«i^^fig?^fle (j-i 6 

-1) S:»So 
[0 0 9 2] *J£0iJ 1 4 

:7:3i^U>'ai— X/U (A- 1) 1 5 0 k g irtrtfe^b 
^k-g^^Kl (B-1) 2kgSr. t^^^yVmm^m^i:^^ 
(;») ttiaPMS 0 0^^^/v-:3i/^^ari^— Aixi*9 

J: '9F^^fe4 2 0 O^^-rS 0 5)^;e>>ltT*B^-r6o v^-t 
10 ^>yV 2 0 0 TCJilPJa Lfc^x 5 ^^WSiSlilteSr 

[0 0 9 3] F^^^ (C-17-1) -^CO 5 0 g 

m^mi tnm(Dm^x\ m^mi (d-i ?- 
1) . aia^i (E-i 7-1) . mmmx (f-i 7- 

1) 49. 3 g. &tJ«. ii?^2 (G-l 7-1) ?r^t 

(E-l 7-1) . SLt/> ii?^2 (G-l 7 
-1) tt»(^'^*tv6^tgjWb^^ (B-1) J*, ^th^ 
tt. 0. 2 SRU^O gT-foSo HJS^J 1 t SPJ 

<?:>g^lv^^feT^ S^l^^ia5^tt^^v^5p®^^^?l0ft: (j-i 

20 7 - 1) ^n^o 

[0 0 9 4] 

[«?g«^^^l *^W<^'grt6ft^y :7:x:=^u>-al-7"/^ 



